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LAND.-TENUREAND ECONOMIC PERFORMANCE 
OF AGRICULTURAL: ESTABLISHMENTS
 

IN NORTHEAST BRAZIL
 

By 

Michael Sund
 

This ,,Paper' Isan abreviated versIon of thet author's Ph.D. thesis 
ofthsaette 

Al I views,. Interpretations,, recommendations. and-.conclus Ions
expressed in this paper "are:those of theiauth nonot 
necesarily those of the supporting or coratI n oganizatons. 
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Brazilians have long considered Northeast, Brazi I an economilc prob-, 
lem area. As carly as 1877, a special commission was established to in­
qutire:.nto the si tuation there, and shortly thereafter funds began-to'
 
flow from the federal- government. for relief measures_./ -Special" trreat- -, 
ment of the Northeastihas continued sporadically, culminating. in 1959",i. 
with the establishment of,,the regional, development agency for: the!North-, 
east,. SUDENE (Superintendenciade Desenvolv.imento-do Nordeste). , 

Prior to this date, the problems of the region were generally as-:'. -: 
sociated with recurrent and severe droughts. The resultinggovernmental:
 
response centered around public work.s relieving the effects-of the most."
 
severe droughts. In fact, according to Hirschman, the t.ming and the
 
level.of federal government expenditures in the Northeast are directly
 
associated with the occurrance of severe droughts-2/ '
 

In 1959, a commission was appointed to make.a comprehensive study:
 
of e.cohomic conditions and possibilities of the:region. This report,.'
 
Uma Politica de Desenvolvimento-Economico Para o Nordeste, led directly
 
to the establishment of SUDENE. Brazilian economist, Celso Furtado,
 

,
was instrumental inthe drafting of the report and until-recently'.,
 

headed.SUDENE. His report andthe establishment of this overall co­
ordinating.organ of the federal government recognized that the economic,
 
problems of the region were not solely asso lated with'the'drought-and -'
 
needed particular and continuing attention../
 

Among the many serious problems treatedin' the, report were the 
economic; organization and ,structure of agricultural production and the ' -' 
extremely. low productIvity 'n'agrlculture..a.- It tappears that the as-'"; 
sociation,-of.the;Northeast'siagricultural problems with-the drought'and
the almost, complete rel Iance 'on_drought ;rel iev ingmaasures- and "after 

!/Albert O. Hirschman, Journeys Toward Progress, The Twentieth
 
Century:Fund, New York, 1963, p. 20. The commission was establ-ished-as..
 
a direct result of the big drought of. 1877-79. The first permanent

orgarl'atibn"' et- ;up ,to combat . the effects of the drought was in 1909, 
the antecedent:6f DNocS (Delart'r6ento Naclonal -de:Obras Contra as Secas), 

-/Conselho de Desenvolvimento Economico do Nordeste (CODENO), Uma
 
Politica de Desenvolvimento Economico Para o Nordeste, Departamento de
 
Imprensa Naclonal, Rio de Janoiro, Brazil, 1959.
 

., pp. 18-21. 
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the fact" public works for employment purposes has lead to the negligence : 

of the Importance of the structural aspects of the economic organization 
of agricultural production. Many of these structural conditions are as­
sociated with the ownership, control and use of land. It is.these as­
pects and their relation to agricultural development and economic.per,.
 
formance which will be treated inthis study.
 

Inearly 1963, the Inter-American Committee for Agricultural Develop-7
 
ment (CIDA) composed of the Food and Agricultural Organization.,of the '
 
United Nations, the Economic Commission for Latin America, the Inter-

American Development Bank, the Organization of American States, and the
 
Inter-American Institute of Agricultural ,Sciences, contracted with the
 
Centro Latinoamericano de Pesquisas em Clenclas Sociais to conduct a
 
study entitled "The Relationship Between Land Tenure and Economic and
 
Social Development inBrazilian Agriculture. This particular research
 
project was part of a larger project developing similar studies Inslx"., -,
 
other Latin American countries.
 

The Land Tenure Center of the University of Wisconin was invited -,­
to collaborate on the project both inthe development of the methodology
 
and. inthe field work. As a result of this arrangement, the author
 
worked with the CIDA project inBrazil, and raterials collected during
 
the study provide the empirical basis for-the present work.
 

Although the project included all of Brazil, this paper is limited 
to Northeast Brazil, and in part of the analytical portion to.only,;thiree.- . 
selected areas In the Northeast, This was done primarily to limit the . 
problem to a more manageable size and to make possible an analysis In 
greater depth. It isnot contended that the problems associated with..,.i 
the structure of agriculture inNortheast Brazil are ess6ntially differ­
ent from those inthe remainder of Bazil. In fact, what differences 
do exist are more likely to be of degree of the problem rather thanits:,. 
nature.-/ It Isalso readily admitted that in reality regions suchias:,. 
the Northeast cannot be separated from the rest of Brazil any more than ,. 
can the agricultural sector be separated from the remainder of the,-,-- ., 
economy. However, to make the problems manageable for analysis, arti­
ficial lines must be drawn. 

-. . <",~w 

... . . . .•. ", . : '' i4... 

1C.IDA report yet to be publIshed:-,.The two southern states of R .­
Grande"do Sul and SantaCatarina .are theonly.areas which show sub- ,.,, 
stdntial'differences from the'no'rmal 'pattern of land ownership in 'Brazi-l. 
thus, a slight exception should be made In the statement-above. i' 

. . . . . .- . - .- ­



THE FARMFORCE 

The.195. Census..of Agriculture underestimated the number of persons
working on farms, receiving no salary but only a'plece of and:in 're­
muneratrion .fat"the work done. In the explanation of concepts at the

beginning of the 1950 Census of Agriculture, itwas stated that subse­
quent analyses had proved that a number of persons in the above,stua-'
 
tion,- locally called moradores, a regados, etc. was not enumerated and 
thus, comparisons between it and the 1940 census 
in terms of persons

occupied would be somewhat hindered.
 

Thisiphenomenon also shows up in a comparison of the proportions
of the rural population considered as occupied In agriculture by the
 
Census ofiAgriculture. The proportion Isconsiderably lower In 1950

than In 1940 or 1960. 
This would Indicate a substantial underestima­
tion of the active agricultural population in the 1950 Census of Agri-"
culture. ,Had they been enumerated, it isnot certain into which cate­
gory of agricultural workers discriminated by the Census of Agriculture 
they would,have been placed. In 1960 an additional category was dis­
criminated. This category simply included those workers who did not

fit in .the: categories of permanent or temporary salaried workers or
sharecroppers. Certainly, a majority of the types of workers described
 
above would'Ifall in this category in 1960. Thus, the simple total'of
 
persons occupied In the 1950 Census of Agriculture could not be used
 
as an estimateof the active agricultural labor force.
 

Thus forthis project .the.totalV number.of farm workers was esti­
mated Inthe following manner. The number of men 15 years and over
 
was taken from'the economically active category of "agricultura,

silvicultura e pequarial" of the Population Census. 
The total of this

sub-category of men over 15 was used. 
The remainder of the farm labor
 
force (men.indei15and women) was taken-from the category of persons

employed :in the Agricultural Census. Given the underestimation of the

number: of .workers by the Census of Agrtculture, Ait was decided to .se :" 
the number.Of menover: 15,fromthePOpulatibn Census because itwassomewhat larger "and it 'was -assUmed that- th is enumeratibnof 'essent iallyIy
the same persons was made somewhat better. . 

Fdr the remainder of the agricultural labor force the figures given
inthe;Census of-Agriculture-for persons occupied;were used Simply be­
cause.4they were larger. All"of the evidencie-that couldbe gathered in- ,"
dicated that most of the women and'children over 10 years also'worked,
at least part t ime, "in agriculture.' Thus, the larger:'eiumeration 'of 
the Agricultural Census appeared more reasonable.
 

,. . .. ,., ; , i - - ,, 4 
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Table, I Specific Sources for:Labor.Force Data1 

c -economic Category, 	 Census Source
 

Operators and family members.,on latifundla 	 Agriculture
 

-Operators iand.faml y members oni,mult19.%:s;,. 	 '-'j .
 
famIlynedium-, ized,farms,.1 ?.:> .' 	 -Agr46ultdre," 

Administrators . -, .., 	 -.; *,: :-.Agrlculture, 

Professional 9mployees, , .	 Populatlon , 

Operators and family members on family
 
farms" 	 :i* . . , . ,Agriculturer 

Special ized'.rkers and fore en 	 ,. Population rt,
 

Operators-,and faMily membersjon sub;+.-. 
fam ,. ......- Agriculture : 

Sharecroppers .* i 	 Agriculture 

Permanent workers, 	 Agriculture-;f

* " 44 : + ' L , . ,' " , ' ' , " 0 

Temporary workers . : .	 :.iAgriculture 

Woke' rs 	 ,mnu 

Oterwokes. , . . : +,. .':: . : : +.'	Total.minus 
all above 

44' 

As can be seen from Table I,the source of the discrimination of
 
the total agricultural labor force into the various socio-economic cate-ii
 
gortes isthe Agricultural Censusi The numbers for all the categories
 
after which iswritten Agricultural Census,came directly from the Agri­
cultural Census statistics for 1950. The division of the operators of,
 
farms and their non-paid family labor force is-based on the previous
 
divisions of the farms into the four CIDA groups.
 

Two categories, specialized workers and foremen and professional
 
workers, came directly from the Population Census. The category '"other-:,,
 
workers" Isthe difference between the estimate of the total number of
 
workers Inagriculture and those which were enumerated by the Census of.
 
Agriculture. This figure had to be reduced by the numbers inthe two
 
categories taken from the Population Census and by the number of ad­
ministrators inorder to avoid double counting and stay within the
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.limitsof-,the:estimatei Ob!the- totat.numberof workers ln:agrlculture' In 
,the Northeast.; . .The number.'of administrators had to be subtracted, even 

though~the figure camefrom the AgriculturalUCensus, because the owners
 
of the farms on which there were administrators were not counted in
 
the-Agricultural Census and these owners were placed inthe soclo­
economic categories. Thus, to avoid the double counting, a number
 
equal to the number of'administrators was subtracted from..the category

of "other workers-" -, 

Theinclusion:of the owners of the farms on which there were ad­
ministrators 'assumes that:these personsconsider themselves dependent
 
upon agriculture and, therefore, would be counted Inthe.mployment.
 
category of agriculture inthe Population.Census. 
 ' 

The number of administrators Isnot very,large and the inclusion'
 
of theowners of the farms on which an administrator was enumerated as
 
the.responsivel, only changes the proportionsbetween the more privileged

categories and the less and does not change.the total number, Even
 
these changes are very small, approximately I per cent.
 

In 1950, the total agricultural active labor force inNortheast
 
BraziHlwas.estimated to.be 3,456,000. This isabout 550,000 more
 
than isshown inthe Census of Agriculture as being-occupled on agri­
cultural-.establishments as of the data of the census' The difference
 
Included two groups of persons: (1)about 33,000 agricultural pro­
ducers whose administrators were considered as responsible for running
 
the farms and.(2) workers who were not enumerated by the.Census of
 
Agriculture. (These workershave been divided into specialized, pro-'
 
fessional and other workers.),
 

Considered at the top of the scale are the producers and working,,

family members of the multi-family large farms or latlfundIa. They.

comprise about.1.6 per cent of the total agricultural labor force and
 
control over 53 per cent of all-the land infarms Inthe Northeast.
 
Inthe same general soclo-economic category as the above group,.that .
 
of persons who function primarily as employers but on a somewhat smaller
 
scale, are the producers and working family members of the medium-sized
 
multi-family establishments. This group Isconsiderably larger, Ir­
cluding 417,000 workers, or about 12 per cent of the total agr!.ultural

work force. They control-about 40 per cent of all the land. Thg two­
groups together-control over 93 per cent of all the land,'whille ac­
counting for 13.7 per cent of the labor force,
 

About 33,000 of the above farms were managed by administ'rators.
 
These coupled with professional agricultural,workers such'as agronomists,

accounted for about I per cent of the agricultural labor force. It
 
should be noted here that this category does not include all of the
 
agricultural, professional persons,: only those considering themselves.
 
as working directly inagriculture and being paid directly by the'pro­
ceeds of the farms on which'they worked..t
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r : Family farmers and the working members of their familles made up ir.i 
but,,'l3l per cent of the labor force, or about 452,000 persons. -This, 
is about the same number of persons In the two groups of larger farms; 
however, the land controlled by the family farm group was slightly'more 
than 5 per. cent of the total compared to the 93 per cent controlled by 
the dther two groups. 

'By. far the largest proportion of the agricultural labor force,
 
over72 per cent, or almost 2,500,000 workers, fall in the lowest socio­
economic category, that of sub-family farmers, their working family
 
members,.agricultural hired-laborers, and sharecroppers. Within this 
 " 
category, the groups which can be distinguished are: (1) thnse who
 
either own, rent, or occupy plots of land considered too small to meet
 
the labor possibilities of a farm family and the other members of these
 
families.who work; (2) parceirosor sharecroppers and their working
 
family members;,G (3) permanent workers; (4) temporary workers; (5)
 
workers who were not classified by the Census of Agriculture. Of these
 
five groups, temporary workers, with 25 per cent of the labor force,
 
are the most numerous and permanent workers, with 7.3 per cent, the
 
least. The more or less independent group and the group with the most
 
imanagement experience, the sub-family farmers, comprised slightlymore
 
than 17 per cent of the total labor force. As.we-saw before, they owned
 
about-1.3 per cent of the land* In strictly ownership terms, over 70
 
per cent of the agricultural labor force owns only 1.3 per cent of the
 
land in. farms. 

The distribution of the proportions in the various soclo-economic 
groups-i.however, is not -the same.for all thestates of the Northeast,. 
The largest differences are In the distribution of those falling in- . 
the lowest category. First, In all the states in the Northeast this 
group comprised more than 67 per cent of the agricultural work force.
 
In the states Inwhich it rose to above 70 per cent, Pernambuco,
 
Alagoas, and Maranha'o, the proportion of minifundistas was aiwo rela-:
 
tively large. In the other state with a.relatively high number of
 
minifundia, Paraiba. also had the fourth highest proportion-of the
 
Iabor force in this lowest socio-economic category. It appears that :,,
 
the-proportion of minifundistas is.directly related-to the proportion

of the. labor force in the total group of sub-family farmers and workers. !' 

" Parcerla is more conmon, in the states of Ceara, Paraba, and Rio 
Grahde do Norte than In the others,- In fact, almost 80 per.Lcent.of 
all the parceiros In the whole region-were located in these.three 
states. The only other state In which parcerla Is relative'y common 

• . ., . . . .{ 

-The distinction between parceiros and small renters is a very 
subtle-one.. Generally the criteria would be-independent management
of the-plot. In practice, itturns out that most renters, pay fixed '-.a 
sum of money and this determines their category. - "' -

http:per.Lcent.of


is Pjau( jipwhIch aImos tp-,7 per. centiof;, the agricultura Vlaborforc 

Is .classfed as parceiros. inother states, parceria-appears to.have 
relatively minor Importance, 
This seenIsto be directly associated-with'
 
the fact that cotton, commonly grownunder cond Itions, of sharecropp Ing:ismuch more widespread in the states; of Para(ba, Cear and Rio Grande:
 
doNprte, comprising nearly 45 per cent.of,the area dedicated to*
 
temporary crops inthese three states In 1950 and only about 17 per 
 ,'
cent in the remaining states,
 

n'the states inwhich sugar cane,is relatively more importantv-

Prnambuco, Alagoas and, to a.certain extent, Paraba,.the number-of, :
permanent -workers is relatively: .!arge,-reaching 13 per cent of all the

active agricultural population in.,the-former two and'7 per cent Inthe' 
latter, _.Sugar cane In.general Is,..not produced under condltions of
parceria, but with salaried workers, including a large number which
 
are permanent.
 

Maranh'o was the'.onlystate |n which' the proportion of workers

classified as temporary was not extremely large, and even there It
 was nearly 19 per cent of the total 
labor force. Inall the others, it
 
was over 24 percent, reaching 30 per cent inAlagoas.- Because of more

recent.isett tenhent in.MaranhS'o, the older patterns of employment Op;­
portunities probably,have.not'yet been fully estab!.Ished.
 

The categoryof unclassified workers, based on the enumeration of
the Population Census.seems .to balance the numbers In this lowest soclo­econorhgt category. .In the three states in which this proportion Is­
high (accounting for one-furth-of all the workers .in .agriculture),.
the relativeprop-ortIons in the other categories are low. Were Jt'not'
 
for this category, the differences in the proportions of all the under­
privileged workers among the states would be more marked.
 

The.distribution of the active agricultural population among the 
 '
 remaini'ng groups,, producers and family.workers on farms other than*minifundia,, administrators and specialized workers is-quite similar
throughout the Northeast. The proportion of producers and family mem­bers inthe two multi-famitly farms groups ranges from 8.8 per centin.
 
Maranhibo to 20.1 per cent in Rio Grande do Norte. 
 Excepting the'state
 
of Pernambuco, the number of persons working Inthese two classes-is.,

larger.than the number of family farmers and their working family mem­bers; :however, inmost cases the differences were not extremely.great;.
 

Family farmers and their working family members ,comprised 8.5 per

cent of the total agricultural labor force inMaranho, the smallest'­
proportion of all the states, and rose to 
16 per cent inPernambuco,

the highest proportion. 
Over one-half of all the family.farmers and
their working fanily members inthe Northeast were located-in..the states
of Cear& and Pernambucoi :and nearly three-fourths,;of Para fbaIs :also : 
Included. 
 " 
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The: remainIng group, is :that of, administrators., The' propoi lons of 
the agricultural labor force that are considered administrators vary
 
from -1.4 per cent in PIau ( and Cear6and 1.3 per cent in Rio Grande do 
Norte, to a low 0.6 per cent In Pernambuco and Maranho. The proportion'
 

of administrators seems to be directly related to the proportions in 
the multi-family groups, indicating that a majority of the administrator's 
are on large farms.
 

Considering the total agricultural labor force in the Northeast,
 
the proportion which could be considered as, underprivileged is much 1
 
higher than the proportiorn which has adequate land resources, Some val4­' ' ,
ations do exist among the states, but ingeneral, the same patterni of, 

-:
agricultural employment,exists throughout the Northeast--that of :many, 

workers with little or no land and few workers controlling the majority'
 
of It.
 

METHODOLOGY AND VARIABLES UNDER'STUDY'
 

_To study land tenure institutions and their relationship toagri­
,cultural ,development and performance of Individual fdrmis inNoktheast' 
Brazil, three municipios were selected for cldser examination.' .These', 
were Quixadd in the state of Ceara, Sape in Paraba, and Garanhuns in 
Pernambuco. The municipios were selected to-,represent the three large 
geographical regions of the Northeast: Sap. in.-the humid coastal zone 
(zona da mata), Garanhuns in the sub-humid to semi-arid transitional,:'
 
zone called the acreste, and Quixada in the semi-arid sertg'6.' The
 
municipios selected are relatively large and have fairly important''


/commercial centers. 

They were selected also as areas which represented specific agri­
cultural and tenure problems. Quixada is representative of the iert o
 
cattle raising area with other crop,;, especially cotton being grown 
under systems of parceria, sujei4ao or by the salaried cowhiands. Es-* 
tablishments In general are quite large ane much of the area can be
 
characterized as typical latifundia based on extensive agriculture.
 

Sape in Paralba was selected also because itwas the seat of one
 
of the largest Peasant League organizations With the potential for con­
siderable social unrest. Although it Is not wholly in the sugar cane 
zone, it has one of the largest usinas in the Northeast and the eastern 
portion of the municipio is largely dedicated tothe growing of ,sugar' 
cane. 

7; izes1.S Sap -- ,1 

lIzes are: Garanhunsil.1,l!7, KmU' ada /-i841Km-,.,and' ape.­
441Km
ft 



Garanhuns Is 0 fairly typical! agrestemun'ic' fplowith!-the p0re-,.dominance of a large number of very small propety.owners, .a..stage.of .. 
i's ifunds .....Along side the minifundia,a much smaller number"'of-largeestblishments which 

there
in many cases,.,are dropping moreintensive cultivation (especially coffee) and are
entering a system ofiivestock faming. 

The establishments in-each of these munic(plos were stratifiedby size according to the criteria developed for the CIDA study. 
A crossclassification of size of establishment and persons occupied was re­quested from the Bureau of the Census of the Instituto Brasileiro de
Geografia e Estatfstica. 
Using these data, the original data given ino
the" .'traditionalcensus size groups could be reclassified into the four
CIDA groups. 
The results of the calculations are shown inTable 2. In
each of the groups I through IV,the actual 
census questionnaires of
approximately 100 establishments were selected. 
Later the size limits
of the groups were adjusted to take into account temporary workers;
thus, the numbers in the four groups do not correspond to the original
100 questionnaires selected. 
From these questionnaires certain relevant
Information was taken. 
 More information could not be taken because of
lack of time and resources.
 

Use of CensusQuestionnaires
 

,,eans 
were devised to divide the-census questionnaires into the
various institutional categories described in the preceding section.
 

First, the division Into the various tenure groupie+ those of
owner-producer, tenants, occupants and mixed condition-/Were taken
directly from one of the questions on the census questionnaire refer­ringto the legal condition under whichthe land is being operated,
Condicao Leal das Terras.
 

Whether or not the establishment 'was managed directly by the pro­ducer or through an 
intermediary, his administrator, was taken from
the "census classification of person considered Incharge of the opera­tion, ^-At-~ do Responsavel. This ~was
mentswich done only on those establish­had proro or owner-producer for the legal condition of

the land Infarms._/
 

S .nhe,numbe rofcases_ under, mixed. cond It ions.-was- very-smali a
they were included among the owners,
 

9/The classification of the person Incharge of a rented farm is
always considered as a tenant, thus, all the administrators are on

owned farms. 
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a ,'Tib I L Ia Ii 

-, , No. of estab-, .Persons em-
Muncrpo,&, ....,, Ilshments In ... ployediper-,-,,!Noin 
CIDA Group .Hectares -. municrpJio -,.,;,stab shio.%-,r .saipleefii :. 
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,-To. dist Inguish.,the-nstItutions related to the way inwhich the) 
'labor force is ,orgqnized, the- quest ion -about1persons employedwas- used, 
Forleach" establishment; thet, labor. force -Is: dlscriminated into-the fol ' -'. 
lowing categories: , the-.porsoh.nin charge and ehis- unpaid family members 
whowork,. permanentt workers, temporary workers, sharecroppers, and : 

others. f - ­
, %'
 

The.,fi rst.:deteminat ion -was to separate among ,the two-large'groups, < 

those establlshments'on whIch.,the .numberof.,family laborers outnumb-rs 
.
the employed labor force, including.sharecroppers. ;This deflned the, 2
 

institutional group inwhich hired labor was not very Importfdt...
 

"-.On ,the remaining establishments, those with hired labor force
 
larger than the family-labor..force; a-classification was made in ac-,
 
cordance with: the type of employmnent which predominated. Those in which
 
the permanent employees were most numerous made up one category, those,
 
on which there were more temporary workers another, etc. In all, five
 
categories were established: (a)family workers, (b)permanent salaried
 
workers, (c)temporary salaried workers, (d)sharecroppers, and (e)
 
other types of workers.
 

The distinction between categories (b)and (c)was made-prlmarlly
 
'because itwas expected that a significantly larger portionof perma­
nent workers. (b)-had access to a plot-of'land for growing subsistence
 
crops thandid-temporary workers (c).' Thus, the income distribution.­
schemes differed :somewhat among these .two types of salaried workers.'" "
 

-The last category (e) rscomposed of those workers not included
 
in the.other .four classificatioris.- Itshould include those workers who
 
receivedno salary for :their work but rather parcels of land the produce
 
of whichis not shared with the landlord., Also, It is likely that
 
persons working under the system.of suJai o are Included here, because
 
ingeneral, they are-considered differently from salaried workers In
 
the community, and are probably reported to the census taker in such a
 
manner that he would place them Inthe "other condition" category,
 

The last Institutional discrimination, that associated with size
 
of establishment was-autoimatically accounted for inthe stratification
 
for,the selection of the sample. The various organizational forms .of..
 
the labor force will be considered inonly the two larger sized strata,
 
those of multi-familyrfarms and la ifundia, 


Variables Examined 
 -

(1)The first variable to be considered is the intensity of land
 
use. More specifically, the proportion of the total land infarms which
 
isdedicated to permanent crops, temporary crops and planted pasture
 
will be calculated for each of the agricultural establishments. These
 
proportions will then be examined to see If there are any differences
 
among the various tenure and size divisions.
 

http:system.of


:. - 1'2 . 

(2)Secondly, the use of pasture wilI be taken up.," Considered as
 
usable for pasture will be land in natural and planted pasture and
 
productive land that is not in productioni as this Ismost likely usable
 
for pasture..L0/ With respect to their use of pasture, animals will be
 
considered as follows: cows, horses, mules and asses as one unit each,
 
and sheep and goats as one-fourth of a unit each. Thus, &'1 animals
 
could be accounted for ingeneral terms of their use of pasture. Many
 
small establishments werenot Included in this analysis because the
 
number of animals was quite small, a majority of cases were excluded
 
because pasture land was not indicated.
 

(3)The third measure of economic performance will be-productivity
 
of land in terms of yields per hectare. For each of the, establishments
 
the most important crop in terms of hectares ,was-selected. (Because of',
 
the-Jack of time and resources, not all the crops could be analyzed.)
 
Yield per hectare comparisons will be made.only-for similar crops.
 

;'
(4)Twomeasures.. of Investment will be calculated. The first is,,
 
Investment as a proportion of total capital. The second will be in­
vestment per hectare. Included In the total capital Isthe value of
 
land, thus, different values of land will be accounted for to some ex­

r
tent .by the first figure. " .
 

( In order to obtain an Idea of whether or not establishments,. 
are really in,the money economy and tosee to -what extent..lnputs-are
 
purchased, the total expenses minus that paid for salaries, the'value *,;
 

of the portion given to parceiros and rent will be computed and divided
 
by tha~number of.hectares. Those establishments forwhich this figure
 
iszero are inked to the money economy only.through the sales of pro-i :
 
duce.:.,It Is also some indication of the use of modern technical prac- ;
 
tices as a good share of these require money expenditures which would
 
fal inthis category, r
 

(6),Two,measures of capital were used., :The first issimply the ;,
 
.. -:,­total- capital,,per,hectare., .This;wouldinclude'past Investments lin' 

machinery, buildi'ngs, cattle and Tand. The second isthe same calcula­
tion subtracting,.the value of land,.
 

Comisso Nacional de PoliticaAgraria, Aspectos Rurais
 
Brasileiros, Ministerio de Agriculture, Riode Janeiro, 1955. The
 
study indicated that. land not being planted but cultivable is normally
 
used for pasture. Land which was considered as wooded may also be used
 
to some extent; however, there was no way of ascertaining this.
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(7)Two other Indications of s will be used. These
 
are the use of fertilizers and the type of force used inthe agricul­
turalrenterprise, that is,whether it isonly human, animal, mechanic,
 
or an ima Itafdtm6haKi~ ­' 

-' ,' \**, 01''

,Thesecond group of variables discriminates-among various cate­gories and cannot be: consIdered measures of performance. But theyshuli
 
be ta'ken :into account .whe ;bh's idering the performance of the establish­
ments Miidacted by the previous variables. They may also, to some ex­
tent, be considered as indicators of conditionsu'nder which certain'
 
types of establishments have to operate. Two such variables will be
 
analyzed:
 

;(l)One possibility of discriminatioujis the t''erms of rental con­tracts. Two computations will be made. First, the simple value Of
 
cash rent 'per hectare .rented ineach !(or the value of a fIxed quantity

of production) will be computed. Secondly, where available, the value
 
of rent aSa-proportion of the value oi'land rented will be determined.
 

(2)The simple value'of land per hectare should be taken into

consideration. This will be calculated, but the figureF.nrdy have to

be discounted somewhat, due to'the fact that.some ownei."may take more
 
account-of inflationary cqndit ions than others"or may consider declared "'
 
values as:lavinga relation to tax'values, thus, making the veracity

of the arswerarbituestionable'
 

Statstal Tests ..
 

Where possIble and reasonable, statistical tests will be employed
to see if-the differences-Jnthesevart*ables among thev"rious institu­
tonal grOupilngs are significanht. Theitest used will be the analysls
of variance (F)test which compares the variance:within the groups"

with that'among the means-of the various groups.
 

i''ln
addition to the analyses of variance, two'multiple regressions

will be computed, both inan additional attempt to explain the variance
 
intheproportion of land under cultivation. 
Among the large farms',"

size of'farm and value of land willbe the variables used. On the
 
family"andsub-family farms, the'num er of workers per hectare wll 
be
 
substituted for size of farm.
 



REach 'of the indicators of economic performance wilI1,be.,taken,up:
 

separately-in order to see ifthere are tiny differences invarious in­
stitutional categories.. ..
The analysis will.show the re.latioqship of.size
 
w!th each of the three other categories. Inother words, the differences5
 
among size groups are examined threedifferent times: first among al~l .{
 
farms, second between only the two .largest size groups, and thirdly,
 
among only farms on which there were,no tenants or occupants,.
 

Intensity of Land Use
 

The measure used to indicate intensity of land,use was the ,number
 
of hectares of temporary and permanent cropsand planted pasture div ded-,;
 
by the total hectares in the farm. 'The including of planted pasture., .
 
increases the proportion of land considered cultivated relatively more-.
 
on the large farms than on the small ones. The percentages of land
 
under cultivation for the various categories inthe municrpios of
 
Quixada Sap6, and Garanhuns are shown inTable 3.
 

These percentages do not indicate the average amount of land
 
under cultivation for the areas under'consideration. Rather they are­
averages of the proportions for each.farm. Inorder to obtain the .'
 
average proportion of land under cultivation, they would-have to be
 
weighted by the actual size of the farms. Since in this analysis small
 
farms are given equal weight, the resulting average proportions for the
 
three munIcIpios are over-estimations of the percentages of all ,landt,,,
 
under cultivation.
 

Inall three municlios, the size factor, when'considering Iall .
 
four size groups and all the observations, was highly significant., The,;
 
proportion of land under cultivation was consistently lower as size In­
creased in all three munie'rplos. InQuixadg, the average proportioniof.
 
land uneer cultivation among sub-family farms was 95 per cent. In Sape
 
Itwas 88 per cent and in Garanhuns, 90 per cent. For the largest farms,
 
size category IV,the proportions were as follows: 11 per centin
 
Quixadi, 26 per cent inSap6, and inGaranhuns, 32per cent. The average
 
proportions for size groups I "and III, family farms and multi-family
 
medium-sized farms, always fell between the sub-family farms and'the ,
 
latiftndia.
 

Size of farm was also examined two other times, only among farms
 
for which the owner was the producer, and with all farms but only in
 
the largest two size groups. In the first case, that of owner­
producers, the same pattern, relationship, and significance existed as
 
did with all farmc,. However, when considering only the largest two
 
size groups, the situation changes. Although the average proportion of
 
.land under cultivation ingroup III Is higher inall three municrplos
 
than ingroup IV,only In Garanhuns is the difference significant.
 



Table3. :Intensity of Land Use - 1960. (Percentages*). 
Are a" ' -....Ae Tnure*k 
 Labor Forcen Adinistrat. 

Size No. P R 0 T A B C D E T No Yes T 

Quix.b, 3 6 38 2 63 Al 4 148 136 48 184 
S:'61 -86.o9.7 - 95. i .. . . . .. 86.0 - 86.0iI ... 7i345n 70.lz,i,.63.o 57.9 ­ - -, - 33.8 .5,A 34.5

I .... .. I8 .23.1 16.9-' ... 22.9 9:3 2C02 . ' 1- 2 " 
3 8 . 2 2 9 . " lS 23.1-440 11. 3 7,.2.8 - 1J. 1 -6.7 13.9 10.5 4 4 

- 11.1 10,7 i1.9 11.3 
Tot, 22 79.7 :63.0 72 1"6.7 20.2 22.6 16.3 38.8 19,7 26.7 17.2 24w2 

F-ratIo 39.60&+ 7.267++ 7.495++ 2.438 1.180 .062. 16.958.-.051 ... .702--­
_..____ :"..,. .. -:: .- , •.- 1 -2 

1o 162 4 338 9 47 10 1172 4 71_ _90 .81, 71%+184 -75.6 93.0 I00.0 87k.9 6877.
 
kIi .83 71'.*6 63.6 7.7 67.8 -. 
 - -. 442 95.,9 -71.-6.11 134 54.5 42*4. 24.9 '6.- 5. 68.2-'53.5 
 - 3.5328 725it.IV 37 274 3.- - 26.0 20.0 25.8 25.4 30.3 26.0 27.2 :27.5 27LTot. 338 60.8 85.3 '77.5 '72.7 24.4 43.4 33.2 68.2 30.3 39.2 49.3 74.3 61.1 

SizctorTenure tnt. Size L.F.i 
 Int. Size Adm; Int.F~iratdo 7.103++ 2.135 5.645++ 2.100 .968 .789 37.627++_ 5 +.495±+8.566t*: 

-Cont'Inued -next-page. 



Table3. (Contlnued). 

-AraTenure*# Labor Force**,* Administrator. 

Size No. P R 0,- T A B:. C D E . No Yes T 

W iii 

3)61i 15 40 81 20 95 196 325 39 364 

- 103!1 813 95.4 IOd:0 90.3 ,0.:4 80.3 88.9­
99. 621: 53-5 75.4 6.22 - 62-9 49.7 621 

I~;, 177- 40.9 7.7 6.8 40:0 3. 488 1.1- 39-.7 40. WA 4.91ZO8

IZ'21,.2 30;0 62-.-5 3i& 27.3 12.3 41.0 - - 31..6 3 1,3 30.0 

Tot. 400" 56,.7 74 ;2 663: 58-.0 3Z.8 39.7 43.7 - 3,8.8 58.3 43.7 6.1 

Fator Size Tenure Int. Size L.F. Int. Size Adm. int. 
F-rat Io 25.698++ .788 2.215 4.546+ 1,.80. 2j99 .1 838 - -- .. 630--­

. *Hectares-of permanent-and temporary crop's, and p-lanted pastire divided by' tota'Vhectares -n 
farms.­

**P 'irpriitors, -renters-occ ant i. T-ttl C ~~w 
*.tAf.amily-jabor force, B-permaneht salafied iorkers,< C-temporary iarare I orkersD-s re $+*+ 

croppers;,. E-other- workers, " 00 
+Sig"ificnt at 5-per cent levei.
 

t---,++Signlflcarft at Iper cent level.
 

SIv', 

-, ,-- .: - *c~-; 



In all three munic(pios tenants cultivated more of--their'la~nd..thanW.:

did owner-producers or occupants. However, only in
ithe municliplo of
Quixadawas the difference significant.,' '.,
 

InQuixad" and Sap6 small'tenants cultivated more than small 
owner­..
producers and tenants on large farms cultivated'less than owner-prodUcers"
 
"of farms of corresponding size. 
This gives:rise to'the signilficance of

interaction of size and-tenure inthese two municipios.
 

With respect to proportions of land under cultivation, the various
 

labor force systems on large fars Indicated :no significant differences."

The major hypothesis to be tested here-is that large farms on which the
family labor force islarger than the hired labor force would have lower
proportions of land 'undercultivation or, inother words, woul'd be'
practical ly abandoned. 
These farms, labor force groupi (A),' generally
do have lower proportions of land under cultivation than the remaning
categories, indicating that additional Information might validate the,

hypothesis.
 

Only Inthe municf'plo of Sap6did the fact of having an admlnistra­tor Influence the proportioh of land under cultivation. There, farms

with administrators cultivated a larger proportion of landthan farms

rin'by their owners. 
However, there appears to be some confusion in
the distinction between'farms with administrators and tenants InSap,.
Many of the farms which indicated an administrator as the condition of
the person incharge of the farm also indicated the payment of rent.
These farms are very likely part of the sugar cane plantation and indi­cate their sharing operations with the usina as rent; however, they


'were not classified as tenants. 
 They would either be lavradores da
cane or fornecedores da cana, depending upon whether or not the usina

owned the land which they were operating. This has served the usina as
 
a way of.decentralizing-the management of a 
very large operation.-"
 

Inthe munic'pio of Quixadg, the proportion of land cultivated was
about the same on farms with administrators as farms without,whlle in
Gar"anhuns farms with administrators cultIvated'lesslthan 'farms who'se
 
owners dld their own managing.
 

Intalking about the Intensity of-land: use, the value of land
should also.be taken into account*, The sizeand land value relation­
ships appear,loglcal, incomparison with those-of size and percentage

of land under cultivation. The smaller sizes have higher values per*

hectare-of land and larger proportions under cultivation and.vice-versa,

especially when tenants and occupants are excluded. 
The tenure relation­
ships, however, appear to bethe opposite. The lower valued tenure. 
 .
categories have higher proportions under cultivation. They are, however:­not very significant ineither value of land or proportion of land under

cult ivat ion.
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Pasture Utilization ., . ... .,.1 * 

Besides the proportion of landunder cultivation..a second,measure 
of land use can be obtained. This refers to the land used for pasture,
and.,the measure of performance is the number of livestock units'per..
hectare of pasture. Livestock units were calculated In the.following­
manner: 
 horses, cattle, donkeys and mules were considered as one unit
each, while sheep and goats were considered as one-fourth a unit each.-

This is roughly equivalent to the carrying capacity of pasture for the

various types of animals. 
 The biggest problem with this calculation is

that no account was taken of the age of the animals. Young stock wlhich­
nomally do not require pasture were counted equally with other-animals,
 

Additionally, all farms which indicated more than five units of

livestock per hectare were excluded from the analysis. Given the con­
ditions of pasture In the areas under considerations these farms either
 
Incorrectly Indicated the amount of land used for pasture or were fat­
tening operations. This procedures of course, excluded all farms which
 
Indicated no pasture land, however, Included those which indicated
 
pasture land but no animals.
 

Considered as land usable for pasture was the number:of hectares'
 
of planted pasture and natural pasture and the number of'hectares of*

land cultivable but riot under cultivation. The latter was Included be­
cause.other: studies have shown that this land generallyIs 
used for 

pasture and,certainly could be If itwere.not., 

-

Vnsiderlng an adjustment of!40 per cent for young animals not

using pasture, the average number of-lvestock units per area of; pas­
ture isabout-one livestock unit per.five acres inQuixad"s.one for 3.5
 
inSape, and one for 4.8 acres InGaranhuns, r-The relationship among
the municpios appears reasonable, however, the figures,are probably

all over-estimated.
 

Only in the munic(pio of QuIxada":did any significant differences
 
appear in.the tenure and size categories.. When all-four size groups

are included, the differences among them are significant, the level's of

livestock units being higher on the small farms than on the larger farms
 
Inadditiontowners appear to use their pasture-morez Intensively than

do tenants.. The opposite situation with respect to tenure shows up in:
 
the other two municipros; however, the differences among the tenure

-categories were insignificant. 


.. Respecting size, approximately the; same,: pattern, large farms',:WIth 
'less Intensive pasture use, exIstedibut -differences among ,the four .- , 
groups;were not significant, ... ... . ..
 .
 



19
 

The~type of.' labor-force systemtappeared to !have.-no nfluence on w:,ri 

pastur9 ut I izatlon;'nor,weres there any 'significant differences bietween­
the',two,largest size.groups; although ineach municfpio the averages
 
indicated pasture use was less efficient on the largerof .the two. 

Productivity " ' "
 

,Oneach of the farms one crop was selected.to analyze productivity. 
Thb,,4as srfor this :.selection was the crop which'occup.ed the most hec­
tare6 The-:total production for:this particular 'crop was also available; 
consequently, productivity in :terms of'quantity harvested per hectare 
could be computed. Inall cases except'sugar cane, which is inmetric 
tons per .hectare, the yields are in kilograms per hectare. 

The-yields.were, almost withoutexception, very low. Forexample, 
the average yield of corn in .Garanhuns was 483 kilograms per ,hectare, 
which is,about .8bushels per acre. 

Temporary cotton was the most important crop on enough farms to be 
analyzed inall three municrpios. The yields again are generally low, 
but higher Inmore humd Sap6 than inthe other two municrpios. In 
Quixada there were n; differences among the various size groups nor be­
tween tenants and owners. Also the difference between farms with ad­
ministrators and those without was not significant. The significant 
differences which appear among the labor force distinctions indicate 
that farms with sharecroppers or permanent resident workers have 
higher yields than those using family labor or temporary workers. 'But
 
these differences should be discounted as there isonly one observation
 
each inthe first two groups.
 

InSape significant differences In size are found for all three
 
situations inwhich itwas analyzed. Itwould appear that the pro-.­
ductivity of temporary cotton isgreater on the larger farms than on
 

the smaller. Again, however, the limited number of observations would
 
make such a conclusion extremely questionable. The other institutional
 
categories, security of tenure, system of labor force, and kind of 
administration had no relationship with yields..
 

In Garanhuns, none of the differences in yields of temporary cotton
 
among the,-categories which ,could be examined were significant.
 

Beans were Produced on enoughfarms in Quixada and Garanhuns,,to'
 
be analyzed. Only among the tenure groups in Quixad5 were the dif­
ferences in the yields per hectare significant. Tenant operated farms
 
were more productive than those operated by owners or occupants. The
 
analysis was done over eliminating the one observation under occupants­
and the result between owners and tenants was even more signIficant, 

'


-f"IThe conclusion, however, that tenant .operated:farms perform-better i 
0 

http:which'occup.ed
http:selected.to
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should.,be.discounted somewhat for the lack of observatlohns., Thesame
 
reli;.onship holds,:truc for the other municl'pio, Garanhuns; however,­
the higher,,yield of beans on tenantoperated farins was not signiflcant. f
' 


Manioc or cassava'was the most important crop on 107 farms in

Sapg and 45 InGaranhuns. Most of these farms were small and no dif­
ferences inyield among size or tenure groups existed.
 

nall the remainIng:crops analyzed, permanent cotton InQulxada9sugarcane inSapS and.corn and,coffee inGaranhuns,,.;not on'e signi.ficant., , 
.-difference appeared Inanyof the size; tenure, labor force ,,or.admlnis- ,
 

trat ion categories... Inall .oftheanalyses there were 'asizable'number',,
 
of observations, givingrlse to the doubts of the signsficance in
 
prev lous cases where the number of,observations was quite imited..;
 

,This would indicate-that variance in yields per hectare admong

farms inany given category ismuch greater than the difference-in
 
yields among the tenure, size, labor force, and administration cate­
•gorles. 	Additionally, most of the yields are low and any difference
 
among farms seems to be due to individual practices rather th-n the .ef­
fects of any institutionaliarrangements under which the operator may be

functioning. 
 -

Investment
 

Two measures of investment were computed.,'The first Is Investment
 
as a .proportion of total capital and the second is investment per hec- 1,,

tare. 
 Included in Investment are purchases of machinery, catt-le, the

construction of buildings and their Improvement, and the purchase of
 
other goods of a durable nature. Capital consists of value of land,

building, machinery, and other fixed assets. The proportion would give

some 
idea of at what rate capital isbeing replenished.
 

'-In Quixada, the average of the ratios of investment to capital

was Just under 5 per: cent, Ifthe value of land were,:excluded from 

total capital, the f,gure would slightly more than double. 

*. 

There were,:,
however, no significant differences in the averages for,size,.tenures-,
labor force or administration categories.
 

InSape, thefigure of investment divided.-by total capital.:was',*
 
*under I per cent. 
 The value of land isabout four-fifths of the value
 
of al Vcapital. 
Thus, the ratio would be about 4.per.,cent, ,shouldin­
vestment be compared with onrly -the capital. to which it,,dds,. . ,
 

IniSape, differences among the:four size categdries among-only ;.;:

owner-producer farms turned out to-be signIficant;.. Theresults here
 
indicated that large farms are Investing more:than small ones ;relative
 
to the existing amount of.capital ,-.However.; size groupings were not',­
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'mna, -' f'-Vm or beitji. "all-rm or between the largest.two sIze,-roups,
This, the, size groups re nonlstenty Important . 

"nvestment was "abo t 3.3 per cent ''f tta1 capital in the remain-.,Ing munlcfplo, Garanhuns. 
 If the value of land were excluded from
 
total capital, Itwould increase to about 10 per cent, or about the
 same as InQuixada. The only differences among the averages of the

various institutional groupings in the size category among all farms,
The very small farms and the very large farms appear to have invested
 
larger ,amounts in relation to total capital than did family and multi­family medium-sized farms, 
The figures for very small farms, however. 
areimflenced by a larger group of tenants who have probably under­es.mated or have very.little capital. The analysi's without tenants
shows n differences among size groups. 

'Generally, when placed on a per hectare,basis, Investment showsrelationships among size groups almost the contrary of 'LhaL.f invest­ment divided by capital. Small. farms generally have h' hoa iivest=,nt
per.hectare than larger ones.' The only significant dil'feren,.es appear
Inthe municiplo of Quixada and both are due to abnormally;iarge ob­

' serations; inone cell'. Among the labor force categories, farms with"other workers" had an investment' per hectare f i.re of 10 tk-,,Ps the average. Excluding'this category, the dif'erences are not significant.The same holds true for the smallest size group :mong r.nly owned farms.

The Aifferences among the Size groups would not be significant If the
 
very small farms were omitted. ,
 

Thus, investment per hectare does not appear to be influenced by
any of the.established categories., 

' '
 

The level of expenses,per hectarewas Included to see if farmers
 

purchased variable Inputs: such as' fertiltzers,,insecticides, •seeds andplants." The figure used is' the total amount of expenses minus the 
amounts expended for salaries, rent, and payment to sharecroppers, which
is Included as an expe-se item when the sharecroppers are not enumerated
 
as operators of -separate esta~illshments, 
Taxes are Included in the
computation'of exr.enses used here, however, the amounts paid are very
small, and not likely to influence the results.
 

Inall three munic(Pios, the latifundia have the,lowest level of expenses per hectare, and Intwo of the'municipios'the family farmers,,
have the hi-hest. In'the other,'the minifundia Indicated the hig ,astexpenses por hectare, Only in the municrepio of Sap;,,o weie 
the dl' ecices siqn fi(.nt and' In this cas.e only .n. ng the category of.farms e,,cluding te-.ncnt3 &id OCcuPC.nts.- A.so t-.nnts ki.d -naverage ex--,•pen-,rs per hectare' fiure lower thai on faris (p'.t:!, -s y t:he owners 
or their managers in all three munlciios. The lower figues for 

http:dil'feren,.es
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tenants were generally consistent throughout all four. size groups in,_, 
the three munict'pios, however, the differences were not .large enough to, 
be significant. Thus, there appears to be no particular difference In'
 

the orientation to the cash input markets among the size and institu­
tional groups.
 

Capital
 

'Inorder to obtain some idea of past investment on farms, the to­
tal amount of capital (Including land) per hectare'was computed. The,'',.
 
remainder of the capital would include buildings, cattle, machineryand
 
equipment and vehicles. The figure computed is the amount of capital on
 
the farm and no judgment was made about its ownership. For example,
 
the value of land is included on rented farms. It seems apparent that
 
value of land is underestimated on tenant farms, giving rise to part of
 
the tenure difference in total capital per hectare.
 

In QuIxada', there are significant differences among the four size
 
groups of owners. The smaller sized farms have considerably more total
 
capital per hectare than the larger ones. When tenants are included In.
 
their respective size group, the differences become insignificant. This.
 
is due to the fact that tenant operated farms have significantly lower
 
levels of capital per hectare and there are many more tenants on small
 
farms than on large ones. There appears to be no differences which are
 
significant among the labor force groups, the use of an administrator
 
or not, or size between the multi-family medium-sized farms and the
 
lat ifundia.
 

In Sape, practically the same results were obtained. Again the
 
size groups were significant only among farms on which the owner was
 
the producer. Size ceased to be significant when the other two tenure..
 
groups were included. The differences among the three tenure groups,
 
however, were not significant. On the other hand, farms which had ad­
ministrators as managers, rather than the owners, exhibited signifi-'-..
 
cantly lower levels of total capital per hectare than did the owner
 
operated farms. 

In Garanhuns, the same pattern as in the other two munlc(i s 
existed. However, the differences among size groups in the owner *cate-, 
gory and those between'owners and tenants were not significant. ;The _'--, 
only significant difference which appeared In the computation of ltotal 
capital per hectare in Garanhuns was between the two.largest~size ni 
groups. The latifundia had significantly lower levels of capital pe ,. 
hectare than did the multi-family medium-sized farms., 

In all three munic(plos and both 
the ' large farms on which family labor 

relevant 
was more 

size groups of each, 
important than hired, 

(4 

labor shbwed levels of total capital per hectare lower than-the other 

i2 ­
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klndsiopf.,laor force organ izatin.ld Although .itlsi'not-s'1in. any:,onei mun Ic iio,.the fact thatA It 
ant" 

occurs I n' all thr'eo cons IstetI-/would indicate ,some ,Importance-', ) 1 

The.second, calIculIatIon;us Ing:cap taltiwes'to, look at th same,figures, after deduct ing the value of.and:.from the total amount Of caW-lu'tal. -
7ThIs would be the value, of buldings cattlet and mdhineryer..
hectares-..
 

Only in the municrPio of Qulxadg'were significant differences
among the size and institutional categories obtained, 
Inthis case, thepatterns of differences were exactly the same as the computations beforethe value of land was deducted.. In terms of capital other than land
per hectare, tenant operated farms had significantly lower levels than
did farms on which its owner was the producer. On these latter farms,the differences among the four size groups were significant with small
farms having higher levels than large farms. 
Again the inclusion of
tenant operated farms which are more numerous 
inthe smaller size groups
reduced the level of significance below 5 per cent, 
The elimination of
land values from total capital 
increased the level of significance be­tween the two largest size groups and differences became significant.
 

Ingeneral, in the other two municrpios the differences inthe
average values of capital other than land were smaller and much less
significant than when land was 
included. The same pattern of differ­ences, however, still existed. Tenants have lower figures than owners,
farms with administrators lower than farms without, large farms with
only family labor force less than those with other systems,Iand small
farms with higher levels than large farms. 
Only in Sapes did the pattern
vary and there with respect to.the size categories. The differences
were very small and the levels did not become progressively smaller as
the size of the farms increased.
 

Use of Fertilizer
 

An additional way of looking at the performance of farmers is
their uselof or failure to use fertllizers.- The use of fertilizer doesnot necessarily link them 'to a 
factor'market: because organic fertilizer.:
 Is also Included In the responses of fertilizer use, and this may be
produced on the farm if there are animals. 
However, most of the
responses which Indicated use of fertilizer also Indicated some cheml­cal fertilizer. 
Thus, In addition to an Indication of more modern farm."','practicesi it Isan Indication of cash expenditures and a closer link ... 

to the money economy. 

Qulxadaiwas omitted from the analysis as only one farmni thesample-of 318 indicated use of fertllizer. 
Practically all usebf'fe'r,r.A.
tillzer,is'on owned farms. Of'al1.tenants and occupants, In, Spp$ and 
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Garanhuns, only-one Indicated the:use of fertllizer. Among the far
 
ioperated, by. owners or their managers,- there are general ly' larger propor­

tions using fertilizer on larger farms. Also, with the exception-of
 
the very large farms, a higher proportion of farms with administrators 
used fertilizer than thv)se managed by the owner. On the latifundla,
 
the opposite was true. Among the labor force groups, those with family
 
labor force indicated very little use of fertilizer, less than any of 
the farms with hired labor forces. Also those farms on which the "other ( 

workers" category was predominant, had the highest percentage of fer­
tilizer use. 

,.In Sape, 6.5 per cent of all farmsoin the sample used fertilizer;. 
InGaranhuns this figure was 11.4 per cent. Among owners, the~percent- ,,,­
ages.were 12.1 In Sape and 12.8 inGaranhuns. There were many more 
tenants inSape; hence, the large decline inthe percentage when all 
the farms were considered. The percentages on latifundic rose to 44.7 
per cent InSap6T and 33.3 per cent inGaranhuns. 

It Is interesting to note that there does not seem to be a rela­
tionship between a higher incidence of the :use of fertilizer-and higher!-i
 
crop yieldso However, the extreme varabilityof the yields could,-.,
 
easily account for this.
 

Use of Animal and Machine Power , 

The last of the variables ,examined ,was the, use of animal or
 
mechanical; power Inperfolming tie taslks necessary to produce ,agricul­
tural commodities,
 

Of the farms Inthe sample only 9.7,per cent of the sub-family
 
farms In Qulxad9,' 0.5 per cent of "these farms,,in Saps, and 1.9 per cent 
InGaranhuns had the .assistanceof some animal or mechanical power in
 
doing this work. Among the family farms the percentages differed very
 
lltti', falling to 6.5 per cont inQulxad(, rising to 1.2 and 12.9.per,
 
cent InSaps and Garanhuns, respectively.
 

On the other hand, considerably higher,proportions of latifundia
 
used-anlmal and mechanical power. They rose to 32.5 per cent ingroup
 
IV IhQuixadg, 52.6 per cent inSape, and 57.1 per cent InGaranhuns.
 
The average proportion of farms Inthe sample having other than human :,
 

-labor power was 16.2 per cent in Quixadg, 8.5 per cent in Sape and 21.5 
per cent inGaranhuns. Thus, practically all of the smaller,farms in
 
1960used only hand labor, while up to 50 per cent of the very large, ".
 
farms had some sort of animal or mechanical draft power.,
 

With a few exceptions, the less secure tenure positions, tenantsz
 
and occupants, had higher proport ions of hand .labor.. In; fact,. mostof '. 

i them' sed only hand labor.. There werep.ra.ctically no.differences .be,c.: :; J 
''tween esta'blishments'with administrators and those without. Also, the
 

1 



use of only family labor foice;,or larg ifarmsdid-n6t'ndcate.atha& j,(; T
these farms were mechanized, reducing the necessity .of,.h.red-iabor..........-. 

The first factor which.was analyzed but not for the purpose of
gleaning direct informatIon'-about farm performance, was the value of v

land in thousandsofcruzeiros per hectare. 
Tha major purpose of thisi
analysls. Was to galn a better perspective for interpreting the results.­
of the analysis of the performance variables.'
 

The differences among the four size classifications within the
 
group of only owner-producerlfams was significant Inall three munl­
crpios. 
 Inall three, the smaller farms have'higher land values and

the larger ones, lower, with'consistent gradation in the intermediate,.

size groups.- Also inall three municrpios the including of rent and
 
occupied farms made the difference among the size groups insignificant.

Thus, tenants whose incidence ismuch greater on small farms, generally

have lower values of land than owners 
in the same size groups. However,

only inQuixadg'was the difference between owners and tenants signifi-.
 
cant.
 

The only other consistent difference inthe value of land isamong

the labor force classifications. Those large 'farms on which the family
labor force predominates have lower-values of--land than any-of the other..

labor force organizations within the same size groups.
 

Rent
 

Finally, a short analysis of rent paid for the use of land and
 

size of farm was made. Itwas done with two measures of rent: the
value of rent divided by the value of land and the simple rental pay­
ment per hectare. Most of the rental arrangements were on smiall, farms. 
However; differences were 'expectedbetween even the two groups of small., 
farms.)' * 

In QuIxad-aad Garanhuns, the minifundia pay slightly higher.rents

in comparison to land values than do family farmers. The differences, .­
however3 wereno:rt'significant. 

InSape"the opposite occurred; however, the significance shown In 
Table 4 stems from the values In size group..IV. ,Thls appears to be an:.- -;1
obvious under"report-ing of land values In-group IVand the signIfi aIice ....
 
should be dIscount~d. 


.'
 

In"udxad, renters pald S per cent'of the value of land as- rent.e.
 
inSapi,"deleting the two large farms, rente spad, onthe 1average,,9 •
 per ce"ntof,the value of land, and inGaranhuns, they paid 7 per cent
 
of the value of the land'they were renting.
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Jal f iiv 601f 

Area'"l Size NO!+. Average 

QuixadZ'
 
Toa,~)'J~ ~ .• - i 3.96-~~~ . 

i il >.OI9 
To ... , " ilr i I 3.967 .liF-rat o. ,j ,; 


20 

.*Factor ,SIze~ 

fl -13 ;.,j; ;7 '; ! a 7 q,05 . ' 

Total4 4 ~F-rat Ib io: 7.333+4.' 

.
Gara'nhuns "
 

III 3 .00* Factor Size 
IV ratio. 291 .... 

Total ' , ., 0 

*Less than 005 . - . . 

**Significant at 1 per cent level. 
 ,
 

< 

1. " ' 'l 7, -,, ; ." . ' V ' :1 . 

'y ,,r, ''.. .. . 

TheV figires of rent on a per hectare basis are shown inTable 50''
 
Thes' o' merfectly to the hypothesis that smaller farms pay higher;+
 
rents, InQuixad'a and Sape, the differences among the size groups are
 
significant. The per hectare rents inthousands of cruzeiros average;

.12for'(lixad"iQ 1.38 inSap and .4 inGaranhun.. These differences
 
correspoind'generally to the differences inthe climatic conditions for.,.,,
 
agricultural production among the three muncil'pios.
 

Percentage of Land'unde" Cultlvation 

Because intensity of land.use appeared to differ significantly
 
among the size groups, much more than productivity ofland, itwas.de­
cidedto look a bitfurther into the differences. One of the difficul=-.
 
ties was that the analysis of variance procedure did not take-value of­
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Table5..Rent,per Hecta'e .0960).4 Thduia~di qft~t o . 

Area.,4s1' l zeL "- N . ,1Adrage 

*1 , . - - -,. -. ., 1Q1i :1a : :": l.:I -*,,. -~-'*'.Ve23.........'.. " ',,.. .. ... ."" a trUs z .. ,i.
 

Ii -- Factor S Ize
 
IV - - F-rat io 62.1544
 

Total •12
,,5 

Sape ..
 

i I 25 1.33 
II 3. ,.69 Factor Size.,

IV 2 "77 F-ratio 2.784 
Total "152 '.30. 

Garanhnns' :,I 'I, " " I~63"lit : 

II 4 .39 
III .12 Factor Size.
 

... .. - F-ratlo .961 
Total 18 .49 

+Significant at 5 per,cent level.
 

++Significant at I per.cent level.
 

land into.accountwhen analyzing the differences inpercentages of land
 
undercultivat:i6n among the various size groups. In additionr there
 
was an a'sociation between size and value of land per hectare Indicating
 
that: large farms, which had small percentages of land-under cultivation,.
 
als6bhad lower land values. Thus, Inorder to separate these effects
 
and attempt to explain more fully the differences inthe percentages of
 
land under cultivation, a series of multiple regression analyses were
 
set up.
 

The first regression, run separately for each of,the-three municf-,
pios, had percentage of land under' cultivation as the dependent variable 
and 's'ize of' farm j'n,,hectaresand' value of.1Ind':in.'toupsandn.Of,, cruzei ros,, 
per hectare as the ildeden:r1ar. to's. of. c eis 

""' .j.' var ii'f id p ',n e . 0 , i.'_ 
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Ineach munic(plo:the farms were divided into tb groups accord­
ing.to.sze The division was made on the basis of the previous four
 
size groups with the sub-family and family farms comprising one groupr
 
and the multi-family medium-sized farms and the latifundia, the other.
 
This was done because itwas felt that the decisions to cultivate more
 
land were made differently on the large farms. This decision amounted
 
to hiring more workers, mechanising, changing economic activity, etc,
 
On these large farms a decision to cultivate more or less land could be
 
made.
 

On the smaller farms,'on the other hand, especially the very small'
 
farms, the decision to cultivate a higher proportion of the land In
 
the.farm probably depended more upon the size of the family and the
need to provide subsistence for the family. 
 a
 

On 'these smalI farms,,most of the land was under cultivation;
 
thus, "*ie::decision to employ more workers inorder to cultivate more
 

.of the land inthe farm was not available. On the other hand, reduc­
.tions inthe proportion of land under cultivation also would not be,,
 
very feasible as the subsistence of the family had to be met and'Wok
 
provided for the working family members. ,
 

I. -" 

For.the large farms-in the three municfpios, the regression equar.
tions were.as fOl lows:
 

- uIxada .- Y.=-.17.9270O-.-.O069:-X-i2+,22705-,X .-...
 

Sap / = 24.,7215 .01 X"+ .7/16X 

Garanhuns Y. 36.7784 - 10209X 446 x ,4. 1"1 

where: Y = percentage of land under cultivation, 
= size of farm inhectares, 

X2 value of land per hectare in thousands of cruzerios. 

results nae6of the three regrssonsa'so,
r hs, iTh omplaiinth,--'

The r s:for: explaini ng: the,-variance in'the.:proportion of 'lanid'Upler

cultivation were quite low.'.; 1I1uixadaIt was .22:'and significant, n,
 
Sap6 ii.23 and significant, and inGaranhuns, .03 and not signIfin at',
 
the 5'.per cent level,' • o...g"-fican" a
 

Inspite of the low regression coefficients, the relationships were.
 
as expected. As size increases, holding the value of land constant,
 
the proportion of land under cultivation decreases. As the value of
 
land increases, holding size of farm constant, the proportion of land
 
under cultivation increases. InQuixada both variables were siqnificant;
 
inSap only the value-of'land,"and inGaranhuns, neither. Inall of,
of
 
the cases the value of land appeared to be more important'In explaining"'"
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Tabl6., Regression'.Results.o(Percentage 6f and"dndeiultlati'!by
 

Tal 51r. -,Re zrm s I'on, deO1 f IVi6 II y_
and valu
 

* Part IalStandard Corr
 
Munlcipfo Var8able* Mean B error (B) (Coefo)
 

Quxada 19-7:7 17'9270 ,
 
r = .217 X 531.9694 -.0069 .0023 .069
 

.. 2 2.23 2.2705 .548F .127
 

Se ,,. 0 . V, , 4.0.8803-, -24.7215
 
.r .232 X, 503.2915 ,:-.0031 ;0040 - .009
 

Ga,,a,,,01699 .1.7416 .4676 . 170
 

7 783 Ga anhuns . .... . 39 . 58 ­
ra 2/X I. '.95.503,1 , .0209 .0133 .013
 

•.. ~,.i "10j2992 :o.4446 o2829 r0.13 

and.under
 
Y_;=,, ,rcult.lvatIon.._
.1:u. 


X 1 I, ze, of, far in-hecta.res. 

X = value of land in.thousands of cruzeiros. 
eRegress.ion nots:gnlflcant at-5,per cent level.
 

- I 

the intensityrof land .use,than the size of,farm.--L ,
 

The coefflclentfor'the size of farm;in Quixadg is-.0069. This
 
would mean-that,for every 100hectare,increase,An;thesizeof farm. one
 
couldexpect a, 7 ofl.per cent drop.,in.-the: proportid(h of land under
 
cultivatiOn. .:Since the..range for ,size islarge,,from.50 hectares to'.
 
101000, the coefficient would be expected to be small.
 

J-i0ther evidence indicates that "there.'is a probability of an
 
underestimation of values onlarge farms. lf this Istrue'and ifthe
 
underestimation is larger:as.the size'of farm becomes larger,.It is ;
 
Ilkely-that ,size of .farm'would become more Important inexplaining the ,
 
percentage of~land under..cultivation,'. . , ., ,.-" ,
 

http:larger,.It
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.,Slm larly, ,forvalues of land, for every Increaseof 1,000 cruzeiros
 

Invalue, the proportion under cultivation goes up 2.27 per cent. This
 
isalso quite reasonable as the ranges for value of land are quite small,_
 
reaching a high of about 8,000 cruzeiros. This would Imply an increase
 
oftabout 20 per cent of land under cultivation on the highest valued
 
farms,
 

The slope for value of. land waps less Inboth the other municrlos,.
 
than inQuixadl, being 1.71 InSape, and .44 inGaranhuns. Itwas not
 
significant InGaranhuns.
 

As was Indicated before, size of farm was not used as an Indepen­
dent variable inattempting to explain the variance In the proportion
 
of land under cultivation on small farms, Itwas noted previously that".
 
a number of farms Of under 10 hectares had 100 or very close to 100 per

cent',of. their land under cultivation. In these cases Itwas expected
 
that the size of the family In relation to the size of the farm would be
 
more Important than the size of the farm alone. Rather than the size
 
of the family, the number of persons working was used. Thus, this'
 
variable became the number of workers per hectare rather than,the num­
ber of hectares. The value of land still remained as the second Inde­

:pendent variable; however, itwas not expected to be significant.
 
Thus, for the small farms, those considered as family or sub-family'

sized, the hypothesis isthat the percentage of land under cultivation
 
Isa fction of the number of workers per hectare and the value of.'
 

Two other modifications were made in the actual regression analysis.

Itwas expected that the relationship between workers per hectare:and
 
percentage of land cultivated, holding the value of land constant, would
 

2
be a curve of the form Y = X/' . Thus, inorder to get a better fit,
 
the square'root of workers per hectare was used rather than the simple
 
number of workers per hectare.
 

Secondly, itwas expected that the curve would be much flatter'at "
 
high levels of workers per hectare, corresponding to 100 or nearly 100
 
per centof land under cultivation. Thus, the groups :of small farms
 
for each of the munic(pios were divided into two parts: those with,

higher levels of workers per hectare and those with lower levels. The
 
regressions were run separately for each group. The regressions were
 

l.2/A significant partial correlation coefficient for the value of 
land, holding the number of workers per hectare constant, would imply,
 
that farms cultivate more or less land with the same number of workers
 
as the value of land changes. The most plausible result would be a
 
negative relationship with the value of land indicating higher valued
 
land was used more intensively.i This occurredin five of the six,re-,
 
gressions run and the partial correlation coefficient'was signiflcant"x'
.Ii:
 
Inonly one.
 



a r bth,:group,s Ltogether.,
iun to:see"If di idIrgvtiie gUPS gave
 

bete resus.,apand.Qulxadi resultswere bette and ogc;
 
2
howee inGaranhuns, the r was considerably higher when the groups
 

were run together.. . .. 

,For-the three municiplos the regression equations were as follows:
 
CQuIxadd (W/H large) Y- 37.0463 1487 X! -.3085 X
e47. "
 

QuIxa (W/N small) 1.8;2 -.170.8562 X 7264 X -


Sap (INare) Y"769159.+ 4.9491 1 "0.3889 X 

Sape (WIH small) Y.w,27.0995i,+ X1 -. x2 ,
X4536 


Garanhuns (W/N"Iarge),Ya- '70.3692 + 15.0824 X -.1865 x 

Garanhuns (W/N small),Y -25.5291,.+ 50.9400 X +.2580 X2
 

i ere: Y 7Percentage, of land under. cult ivat ion, 
X1 square root of number of workers per hectare, 
X2 value of land: per hectare inthousands of cruzeiros. 

ThW 'complete results of the six regressions are Shown inTable 7,
 

Inall three municlrplos and inall six regressions, the variable,
 
workers per hectare and value of land, explained small proportIons,of
 
the total variance inthe percentage of land under culivation, ranling
 
from 5'to 22 per cent. Inall cases, except the small farms InSapd
 
with larger workers per hectare figures, the partial correlation co­
efficients.were higher for workers per hectare than for value of land,
 
and were significant.
 

The division of the farms ineach munic(plo into two groups, on
 
the basis of large and small levels of f H) appeared to belogical.'
 
Inall three munic(plos the B'for (W/H)"' was much smaller in the
 
group where workers per hectare was large. This would Indicate that
 
the curve Ismuch flatter over the area where (W/H) is large and the
 
percentage of land under cultivation approaches 100. Also It!would be
 
expected that when the proportion of land under cultivation isvery high,
 
the influence that changes inthe numbers of workers have would be
 
small, smaller than Incases inwhich the proportion of land under
 
cultivation issmallr. This also appeared to be true. Except in the
 
muniorplo of Quixadh.yjere they are equal, the partial correlation co­
efficients for (WIN) 1' when (W/H) is large are considerably smaller
 
than when (WIN) Issmall.
 

Because the regression was done using the square root of workers
 
per hectare, Table 8 was constructed to show how the percentage of land
 
under cultivation would change as the number of workers per hectare
 
changes.
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Resul ts' 	 b".,T'b1ei 7 Regress on (PercentagbOftand:undertcUi t'IVAt' b 
.....; s;quapre, rroot Q workers :p, hectre+ and. va ae of •Iad 'on sma 

" Partial 

-4. ~* . .... 	 '*U" , ' t ndard corr,
Munl o ,Variable*,., 4 Mean 	 error(B). !(Coef.) 

(lrg)i 	 -.- i.'+ 	 i936 08 .26 i 

r ( .16-X,6argeY X1 1.0723 47.1487.3(085 13.2655.2967 .162r - :':X2": :,v+,96:' ! 	 - 1 

Quixada ' Y ' 6212385s 31.8722. 
WI (sma Il) X .5679 170,8562, 45.1060 .161 

r. 161 "' .4+.14 -.G 7264, 1.6i01 .003 

Sapd , .Y.86,6960 -76.9159­
(large) X, . 1951 14.9491 8.4064 .025, 

r .122 X " 204918 -. 3889 " .0982 .113 

S:, " J t76/0430 '27.0995 
W/V (smallI) XI .6976 81.1834 15.0290 .189 
r- 218 X . 16.9620 -. 4536 .3123 .017 

Garanhunsi Y- ' " 88.7427 70.3692
WI (large). I': 1.3658 15.0824' 7.1084 . 046' 
r .!.050 xt-. X 1.9376 .1865 +..2194 ' .008. 

Garanhunsi y ' 66,1078 '255291 	 ' .. " 
W/ (mall) X' 	 -': 56.9400 .085'.6827 17.8898 

* .087 X2 11.8997 .2580 .3409 .006 

* . - percentage,:of.land under Cult vatI6n.'. 

.squard root-of workers peir hectare, - .k 

.'X wtvalue of land-per hictae' In, thousands of'cruzelros, , 

- 'Re ression not.slnlflcantat •5er cent Ievel. 
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Tabl 8VlRbl'aV' i rkes per ectare an Land Uer.ultt!-

Quixadd'. Sape Garanhuns
 
W/N_ -;W/ WN~WH !',WI" WH
 

" 9:(l8 ), ,(smll.)i~ (,,lrge)s,,,, (small) ,,, (1aege) :(small)' 

W/H Cult, . ow."Cult. Cult"o ".Cult Cult.*' Cult. 

.0 ;5.05 -36.66-:.69.531 -18,48 68.13 28 63 

0.1 79 95 17,3 725 44.133, 72.91 45.99 
0.2. . .57.30:. 44.00, 7659 5680 7525 .56 

0.3 68 56.99 77'72 .62 .7 76,39 58.74 

.0.4 4.85 71.34 78.98 .6979 77.66 63-35 

0.5 6839 84.17 8010 7587 78.29 67.46 

0.6 71.59 95.79:, 81.12 .81.39 79.82 71.21
 

0.7 ;74.51 ,106.38 82.o4 86.434 80.75 74.71 

0.8 77.20 116.12 82.90 91.05 81.51 77.75 
0.9 79.85 125.52' 83.62 95.52 82.44 80.77 

1.0 82.15 133,24:. 84 48 99.66- 83.21 83.57
 

It can easily be seen that In all six regressions, the Increase In 
the proportions of land under cultivation resuli ng'from Increases of 
one-tenth in-the ratio of workers per hectare 'aremuch greater at low 
levels of workers per hectare than at higher levels. InQuixadd, in the 
r.egression inthe group where (W/H) was large, for example, an Increase 
In.the workers per hectare from .1 to .2 isassociated with an increase 
Inthe proportion cultivated of 7.4 per cent, while the same .1worker 
per hectare increase from .9 of a worker per hectare to 1.0 worker per 
hectare results inan increase of only 2.3 per cent In the proportion 
of land under cultivation.. All of these regressions have"the same form,'
 
since they were computed using the square root of the number of workers
 
per hectare.. Thus, equal ch&nges inworkers per hectare are associated
 
with varying changes inproportions of land under cultivation, depending
 
upon the level of the variable,-workers per hectare.' The figures shown
 

-
inTable 8 accountfor the value of-land and hold It:constant even though
 
inall but one case Itwas not significant. In all cases the average
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value of land for the two groups Ineach municrplo was,used,,t9,-adJist:,,,
the :'Intrcept or constant fgure'of the equation. Thus, ,for e ple,
 
both columns for Quixada were computed holding the value of land at
 .......
6,500.cruzeiros, 


For purposes of comparison with the smaller farms, a regression of
 
thei square root of workers per hectare and value of land on the per­
centage of land under cultivation was also run with the large farms,

those.,in size categories Iii and IV. The complete results are'shown in
 
Table 9. 
 .. 

F,First, as could be expected, the coefficients-of-regression for
 
the large farms are greater than for any of the groups of smaller farms .,

Thebr -for Quixada was .307, for Sape .451,'aiid for Garanhuns .268.
 
These.higher regression coefficients probablVresult from the fact that'
 
thelproportions of land among these large farms seldom reach 100 per

cent.: As a consequence, there isno necessary range of' (W/H) over
 
which the percentage of land must remain nearly constant, as insmall
 
farm group approaching 100 per cent land under cultivation. Among

these large farms the relevant range of workers per hectare does not
 
reach one worker per hectare. Innone of the munic(pios meeting the
 
conditions of the regression equations shown below would the percentage

of land under cultivation reach 100, assuming ,an average land value and
 
(W/H) 'equal to one.
 

- Quixada Y = 2.3102 + 53.4819 XI+ 1.6438 x2
 

Sap. .Y .3670 :,O87.7117,X+ .7327,X2 ".
 

--, .... x.
Garanhuns*- Y--=--0.6566--+"62.I680Xi"'.0324 


where: Y = percentage of land under cultivation,
 
X, square root of workers per hectare,
 
X2 value of land per hectare Inthousands of cruzeiros.
 

At the point where workers per hectare equals oneand using the avjerage

value of land, the percentage of land under cultiva on-.in Quxad6. 
 -

would be-about 60 per cent, InSape'about 94 per cent, and~in'Garanhuns
 
about 62 per cent. "
 

-
As In the case for small farmers, the relationship between.percent

age of land cultivated and workers per hectare Isnot linear...Thus, ,;.

equal '..
increases In (W/H) are associated with smaller increases:of the, .:.:".

proportion of land under cultivation at higher levels of (W/H).
 

Other evidence, plus the high association of workers per hectare
 
and the proportion ofland under cultivation, led to the hypothesis, ,

-,that'large farms were not using technology.which would enable each
 
worker to cultlvate more land. Inother words, large farms, which had;,'
 



- 35 -

I 1 

rJ 4To 

Table 9.. Regression Resultsi;. (Perhentage .of' nirid
under XcuItivat Itn'.by
 
.square
root of workers per hectare and value of land on large
 

Partial
 

~ ,. tandard Corr, 
Mui, Berror(B) (Coef.)2oVrebOAart 

Quixada -Y 19013273' 2.3102 ­
2'  
 ' .2494' :53.4819 

2 262365 1 6438 ' .5395 '.073 
r y,307I 10.6435' ,76
 

Sap .Y -"40"8803 -3670 
rX 4' . .03853 87.71,17 165581 .292-"* 1.0..XW- .4205 .03
1699: .7327 


Garanhuns Y!- 39.3580 10.65t6 
2 -2,.I 4670, 62.1680 7'6818 .256 

'" X2 T 10292-0324 .2526 OOD0** 

Y percentage of land under.cu.jjvation.
 

XI square'toot'of workers per hectare,
 

X2-',value of land per hectare Inthousands of cruzeiros.
 
**,o0000846 

' 
more land'under"cultlvatIon" simply had more'work~rs eimloyid in,Asme

noarly'c€onstant :proportli'on"tO tti': inc''reaSe' in'th i6ber of hectbres
 
cuIt ivaited.
 

Inorder .to.test this hypothesis itwas necessary to rearrange the
 
.11.varlables.''Wh:hwere being'used. Itwas set up with workers per hec­

tare (W/H)as the dependent variable and with size of.farm; value ,of

land, andproportion of landunder cultivation s the indepndent,vari-


With'this :regression, a negative coefficient for size of..'farowold
 
indicate.that workers on large farms, on the 'average, are culti*vating
 
more land' The regression equations 'for the three munic(pios are as
 
fol lows:..
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Quxada Y .056044 - .000034 .00,896 

t1~,Spe~. Y~4 l597 00001OO2,:~' .005378X4' W,403048 X3',:4 

Garanhuns Y- .064006 - .000'317 + .005896 xX! + .'004 509
Yr: res'per hectare 

S Xi - size of farm in hectares, 
'Xv.1ueof land per hectare in thousands of cruzers,S,


X.prcentage 'lf total laindunder cultivation. 
The complete results of,the regression are shown in Table 10. As. 0:: can be seen fromithe equations, inall three municlpios, the coefficient 

for size is negative, indicating that workers are handling more land. 
However'l Sap', the coefficient Isnot significant,..and Inthe other
two munic/pios, the partial regression coefficients indicate that size

explains only about 4 per cent of the variance inworkers per hectare
 
when:value and percentage of land under cultivation are held constant.
 

Additionally, the coefficients for size of farm are very small in-;
dicating very small changes inthe ratio of 
orkers per hectare for

given changes insize of farm. InQuixada/the average: number of culti-

Vated hectares per worker on these farms is under 2.5 hectares and for 
Garanhuns slightly under 2 hectares .. 

To obtain some idea of'the relationship between size and workers
 per hectare of cultivated land, it was decided to determine how, much
of an increase intotal hectares would be related to an 
Increase of one
hectare of cultivated land per worker. Assuming the average values for

the two equations for value 'of land and the percentage of land under
cultivation, and adjusting the intercept accordingly, inQuixada/an in­
crease of one hectare of cultivated land per worker would be associated
with an Increase of approximately 770 hectares of total land infarms
and inGaranhuns, about 410 hectares. These figures are quite large,

Indicating that over reasonably large ranges of size, there Isvery

little change Inthe ratio of workers per hectare of cultivated land.

Thus, although Intwo of the munic(pios there was a significant negative

relationship between size of farm and workers per hectare holding the
percentage of land under cultivation and value of land constant, tech­
nology permitting workers to handle mare land, does not change very much
 
as size of farms Increases.
 

Inaddition, Inall the three munic(pios, the variable which ex­
plained by far the, largest part of the varlance!inthe number of workers,,
per hectare' in farmswas the proportion of land under cultivation. 

.Lastly, Inan attempt to explain as much of the variation as pos­sibl.in; the proportion of land under cultivation, three independent,'
variabl6s were use'd: 
 the size of farm, the square root of workers per
 



37
 

Table 1W0.oRegress on4 Results. (Workers per, hectare byi sIze of falhrnm, '% 

.alue of .land, and~pereitaga off and.tunde6rcultIv tion on 

Partial
.
 Standard Corr.
 
Munic(4I Variable*, Mear B error(B) (Coef.)
 

Quixada' Y .0869' .o5604447 
=2 J' XI 531.9694- -.00003364 .00001407 .046 

r - X2 ,X 2.2365 .00541808 .00340491 o021 

/ 
19.3273 .00189578 .00053434 .097 

Sape Y .1879, .01597207 

4,45 X 
503.2915 
10.1699, 

-.00001215 
00537897 

o00002028 
.00262292' 

o005 
.059 

X 40.8803": .00301757 .00061997 ,261 

Garanhuns Y .2719 .06400576 
. XAx 95.5031 -.00031684 .00011351 .039 

r2 - .300 X 10.2992 .00589559 .00240792 .027 
) 3 39.3580 .00450913 .00061347, .222 

Y - workers per hectare. -

X1 - size of farm In hectares.
 

X2 - value of land per hectare inthousands of cruzeiros.
 

X3 - percentages of land under cultivation
 

hectare, and the value of land. The regression was done Including all
 
the farms ineach municiplo. The results of the regression are shown
 
InTable 11.
 

Using all three Independent variables, the overall regression co­
efficients still remained small. Only from 33 to 40 per cent of tEIe
 
variance Inthe percentage of land under cultivation could be explained

by the size of farm, the value of land and the ratio of workers to hec­
tare of total land In farms.
 



Tablee l Regress ion Result (P tge of 1anduer cu t' vaton 
Sp by sIze:of.tfamh; v rot of-e 6fi'ndadsqurr& rkers 

per hectare.) ; '4: d 

Partial 
-V". ble* ean ; Standard, Corr., 2- A 

aun'JcMpio 9 bld* Mean" errol(B) (Cef.) 

u d Y. ;48' 4. 10360 
2 t Ju 247.9W4 -007, 005 .007 

r2:~35 .552 753560 - 7.740 .266 
4..576, -.405,' .314 f'< :006 

sape Y 72.491 45.792, 
r11 i4165~ .0014* .003 .049 

.822,.. 45.812.. 4,496 
.10816.963 -. 55k. .089 : 

Garanhuns Y 58.500 23,131.. 
r , ;.I0 .49''.936 .- -. 017. .013 .004 

--744 48.014:kY 3.358 & .34 
i 11.;.13 .5-. .162 .l123 . A000** 

Y percentage of land under cultIvation .h " J: ;V 

X, size of farm. 
o rsrper hectare. r," 

value of land. oz 'I tI1' ' 2X3 


*k .0001932
 

........ ..
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,: :il~i :!,, SUMMARY :AND ;,''; ! ,;. -,,?i,i:;:I I ICONCLUSIoNS I, ... 

Inorteas. Brazl ,agrkculturai productivityis~l neasured ... 
el ther,4n6;.yl elds 'per hectare o'r yields per"'a"e IcUl tuea i wo'rkir.,r I's 
lower than,1nother'seetio'ns ofBrazil.
 

At the same time, agriculture Is dominated by the latifundIa­
minifundia complex. Land ownership is highly concentrated, probably,

higher,than official figures indicate becausemultiple ownershi'p is,not
 
taken into account. Latifundia, defined as farms which-on the average
 
wouldprovide full-time employment for 12,or more persons, control 53
 
per cent of the land, inNortheast Brazil'' These farms combined with the
 
multi-family medium-sized farms occupy 93 per cent of all the farm land,

inthe Northeast and represent only 28 per cent of the agricultural es­
tablishments. On the other hand, sub-family and family farms occupy

only 7 per cent of the land and comprise 72 per cent of the agricultural

establishments. Concentration ratios of land holdings in 1960 ranged
 
from: 7516 InCear% to .9200 inMaranhalo, with the average for the North-.
 
east being .8677. This isslightly larger than the figure for 1950,
 
indicating that no attenuation in the concentration of land holdings,
 
has occurred during the decade..
 

.Aside from the states of Maranh'a and Plau( most of the land'
 
suitable for agricultural purposes isalready incorporated Infarms,
 
limiting.-the possibilityof settlement on pdblic-lands. .
 

The proportion of land under cultivatioqis small. Of the t6tal'
 
territorial area Inthe Northeast, only 5 per cent was cultivated In
 
1950 and ofthe land in farms only 10 per cent. The proportion of land.
 
cultivable but not under'cultivation inall of the states Is larger.,­
than-thatvactually'under cultivation" For the region it Isnearly

three times as great, The proportion of land under cultivation varies
 
with the size of farms.' *-On sub-family farms 71 per cent of the'land was
 
under cultivation in 1960;,while on the latifundia only 6.per cent,
 

The agricultural labor force is large in relation to the land
 
under cultivation, leaving only 1.5 hectares of cultivated .land per
 
person working inagriculture for the whole region and reaching only 1.2
 
hectares inthe more denselypopulated states 'ofAlagoas and Pernambuco..
 
New estimates were made of the number of persons working in agriculture..

inthe Northeast. The estimates were placed Into soclo-economic cate­
gories. The lowest category, that of operators of sub-family farms,
 
sharecroppers and salaried workers with or without 'land, amounted to.
 
2.493 million workers, and 72 per cent of the total agricultural labor'
 
force. Those occupying the more privileged position, owners and their
 
working family members on multi-family farms amounted to only 14 per
 
cent of the agricultural work force. Operators of family farms and,,7
 
their working family members accounted for most of the remainder,..,..
 

http:ther,4n6;.yl


The tenure condition of the operators of agricultural establishmen
 
varied with the size of establishment. the less secure tenure position

were more concentrated cn smaller farms. Administrators, in general,
 
were on larger farms, although there apparently are a number of very

small farms run by administrators. Tenants were more numerous inthe.'
 
states of Pernambuco and Alagoas, while almost all of the occupants 
 .
 
were inMaranhao.
 

-'"adetailed Investigation of these conditions, a sample of
 
questionnaires was taken from the 1960 Brazilian Census of'Agriculture.!

The'sample Included about 1,060 questionnaires from three municrpios in
 
the Northeast: Quixada located in the more arid sertao inthe state of
 
CcarS 
Sap6 Inthe sub-humid coastal zone In the state of Paraiba, and
 
Garanhuns inthe transitional agreste area In Pernambuco. The areas'.
 
were"selected to represent the three larG. geographic areas 
in the: 1
 
Northeast. 


. 

Each questionnaire'corresponded to an agricultural-establishment, ''
 
The.farms were class.if led according to-size Into four groups, sub-famil
 
farms, family farms,, multi-family medium-sized farms, and latifundia.
 
The classification was made on the basis of the-capacity of the size of

farm to emploby' full time workers using existing technology. :Secondly,
 
tenure institutions inthe Northeast were described and the farms
 
further classified according to security of tenure, type-of labor force
 
arrangement, and kind of administration. Analysis of variance tests:'
 
were made among these classifications to see ifthere'were significant"

differences among them, using various measures of agricultural perfor­
mance. Few significant differences occurred.
 

Only In the munictpio of Quixadd were the differences among the
 
tenure categories significant. The less secure tenure forms, those of
 
tenant operated farms and occupants had larger proportions 'of land under
 
cultivation, lower efficiency of pasture use, smaller levels of both
 
total capital per hectare and capital other than land par hectare, lower
 
land values, and no use of fertilizer among the sample farms. Inmost.
 
cases inthe other two munic(plos the difference inthe variables were
 
inthe same direction. However, none of them was. significant.
 

There were no'differences inyields between the tenant operated 
farm '6thoseoperated by'.'theIr owners, norwere there any differences
in the measures of investment or expenses.. Rent per hectare appeared 
q be higher lon smialler farms, but rent i, to-m of value of land. did 

not, 

On'the large farms, five labor force distinctions were made: (A)

farms onWwhich family labor predominated, (B)permnk-ent salaried 
workers, (C)temporary salaried workers, (D)sharecroppers, and (E).
other workers, generally thought to Include workers who.received no 
salary but only the use of a plot of land In return for working for
 
the owner several days a week. No significant differences among these
 

http:class.if


groups appeared inany of the performance-iindicators., The only..hypothe­
sis that'apoeared to be plausible was-thai farms on-whlch~theifamllyr.::- .
 

labor force outnumbered the hired labor force were less Intensively,
 
exploited. They had lower levels of percentages of landunder cultiva­
tion, inmost cases lower yields, lower total capitalperhectare,'
 
lower capital other than land per hectare, lower investment per hectare,:,:
 
a lower Incidence of the use of fertilizer and a higher proportion ,
 
using only human labor power. At the same time, however, they reported,
 
lower values of land, and although fairly consistent, none of the dif­
ferences was significant.
 

Th4 hypothesis that farms using sharecroppers who have a more
 
direct stake inthe productivity of the farms than salaried workers
 
would have higher yields was not validated.
 

The fact of absenteeism and its corollary, the use of administra­
tors to manage the farms appeared to have little influence with any of
 
the econo Ic Indicators. The only significant differences occurred In
 
the municplio of Sap inwhich there was some confusion about the
 
classification of administrators. Itappeared that many of them should
 
have been classified as tenants.
 

Size of farm appeared to be more important than any of the Insti­
tutional classifications. Small farms cultivated a larger proportion
 
of their land, they had more capital per hectare, generally used pasture
 
more efficiently, had lower Investment per capital, lower Incidence of
 
the use of fertilizer, and a higher proportion of farms using only hand
 
labor. However, yields per hectare of various crops were not differ­
ent and the small farms reported values of land higher than larger
 
farms.
 

On large farms, classified as being larger than necessary to em­
ploy the labor force of a farm family, the proportions of land under
 
cultivation are more closely associated with the values of land than
 
with the size of farms. However, the relationship of size to propor­
tion of land under cultivation was negative in all three munic rplos and
 
was significant inone of them, indicating at least Inthat munic(plo
 
with equal values of land, the proportion of land cultivated on larger
 
farms is lower.
 

The most Important variable, however, In explaining the proportion
 
of land under cultivation was the ratio of workers to total hectares.
 
Inall munic(pios and among all sizes of farms, Itwas highly associated
 
with the proportion of land under cultivation. However, workers per
 

hectare explained less of the variation in the proportion of land under
 
cultivation on the very small farms than itdid on larger ones. This
 
isevidence that other considerations have more importance indeterriln­

ing the amount of land cultivated on small farms, very likely the
 

necessity of meeting the subsistence of the family. Itwould also in­

dicate the possibility of the more work off the farm for the workers
 

on very small farms.
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un~tne argerams .Itwas'hypothesized that there was nearly'a

:constant :ratio~of: cultivated land to number of workers, and that larger

farms usedno different technology ebbliig workers to cultivate more
 
landthan'onrsmaller farms. Inone munic?-o, the factor size was not'"'
 
significant, indicating no difference Inthe amount of cultivated land
 
per worker, and inthe other two, very large increases insize were
 
necessary to enable each worker to cultivate one additional hectare of
 
land. ."
 

Ingeneral, all of the regression coefficients were low, Indicit-..
 
Ing that the variables used explained only a small proportion of the.
 
variance;in--,the proportions of landunder cultivation, 
 .. . 
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